The role of low molecular weight thiols in T lymphocyte proliferation and IL-2 secretion.
Glutathione (GSH) is an abundant intracellular tripeptide that has been implicated as an important regulator of T cell proliferation. The effect of pharmacological regulators of GSH and other thiols on murine T cell signaling, proliferation, and intracellular thiol levels was examined. l-Buthionine-S,R-sulfoximine (BSO), an inhibitor of GSH synthesis, markedly reduced GSH levels and blocked T cell proliferation without significant effect on cell viability. N-acetylcysteine markedly enhanced T cell proliferation without affecting GSH levels. Cotreatment of T cells with N-acetylcysteine and BSO failed to restore GSH levels, but completely restored the proliferative response. Both 2-ME and l-cysteine also reversed the BSO inhibition of T cell proliferation. Intracellular l-cysteine levels were reduced with BSO treatment and restored with cotreatment with NAC or l-cysteine. However, 2-ME completely reversed the BSO inhibition of proliferation without increasing intracellular cysteine levels. Therefore, neither GSH nor cysteine is singularly critical in limiting T cell proliferation. Reducing equivalents from free thiols were required because oxidation of the thiol moiety completely abolished the effect. Furthermore, BSO did not change the expression of surface activation markers, but effectively blocked IL-2 and IL-6 secretion. Importantly, exogenous IL-2 completely overcame BSO-induced block of T cell proliferation. These results demonstrate that T cell proliferation is regulated by thiol-sensitive pathway involving IL-2.